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^T^nT^,^^. -^i3ELm?{i. ^^m^x:^^m^i.t^ A.it~n(on^mmi>^ 

.-rs^nriN^ (^m^l 1-3 7 8 Z^ysm) . L;6^L^J:^^'^. ^coUmiz^^^ 

m^im^^^mmi e smA/cm^ izisi^x. 1 6 5 o c d/m^ (Dmm 
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. ^^mit 1 - 3 c d/A^JgT<£< . mm<t(Dfzib(Dl^BiJ!j^jj^isbihnx\>^fz. t 
<l:LTffll^fc^^^^7^,T.$nTl^>l, (Blt^r?IWO0 0/0 6 4 0 2#<Z>^) „ 

II) (D ~(IIr)ol^-rtl;6^T*^$n'l»t•^>:^5t{cg^g<lr#•r'Si^7 
^f^Lm^zt^Bi^Lfz, ^mmit. i}--^-^mmzm-D\^x^m.Ltzi,o:>x^ 
■tti^t>. :^mmit. (I) ~(iii) :^xf cv) ~(IIr)c!>^,^■rtL 




(I) 
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m.mhL< itmrnmcomm^ 5 ~ 5 0 or u +i>s. mmt l < itmmm 
ommm 5 ~ 5 0 <DT y -ji^r ^ym.m.mtL< imm^comm^ 1-20© 

0. k;6^2Ja^±(^:^, ISifc^RCtSlMcIl!— e^M^j:-pTV^T^> 

- 5 0 (DTJv^fm. mmi>L< imm^<D^mm 5 5 0 or y mm 
L- < t±^®^£^M^^ 1-50 (^)T^;u^;i.». m.mi>L< itm^^(Dmmm 

3-5 0<Z)ix^aT;b4^;l.». «^ L < 1 5 0<^>T;br.4 

{1^6 L < tiMS^^j^^^ 5 ~ 5 0 ©T y -JU:t^-^m. g^^, L < 
ti^gi^t^)^^^ 5 - 5 0 ©T y -;UT 5 y ^> L < iiMa^O^^^ 1 

n-^2Pj.±(Dm^. mmcDA' It. ^ti^tLm^izm--xmtii'^x\,^ 
T cfc < , MiHzm^ L xmm ^ l < yFmMi<Dm=kmm Lxh^\,^o 
tztiL. A' RxfA' (Dn^. ^pt^<^th~i5\.t. L < itmmmcDmm 
^ 2 PA±(DTji^^jum. mmi> l < itmm^(Dmmm 2 \>x±.<d7^)v^ g 
^ L < \.tmm.^(Dm.m^ 3 j^±<^ >- n t ®^ l < {i^g^oj^ 

P 1 ~ 9 CO^ifT'*, «9 . p 2 J^±©jt^. miO) ( ) p |^(5?S{iSVMC 
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01) 




(III) 



(-ISxCdii) A' :si;a'' . k. m-R-anit-m^ (I) ^ibjl?-^ 




d') 
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m.^i>L< itmm.m<Dmmwii 5 - 5 o <^t u i^m. mm u < itmrnm 
(omm^ 5 - 5 0 t^T y -;ut 5 ym. mmi^L< i,mmm(Dmmm 1 ~ 2 0 

i>L< itmmmc^mm^ 1 ~ 5 0 <D7 7))y^}um. mmhL< itmmm(Dmmm 
itmmm<ommm 5 ~ 5 0 (t^t y -;i/t 5 yg. mmhL< immm<Dmmm 1 

1^—- e^)M''i:-^Tt>T^) «fci^„ k + p 1 OOT^^MI&T'^^o ) 
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(II') 




(»!•) 



^-So ) 

thimt\ mtz-WL^ (I) - (III) jtt;^ (D ~(m')(?5ofn;6>i?^$tL 

^T^,^^WmEL^^i::*^l^T. ^^^^^^^gic^r^tc-jigit CI) ~(III) 
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(V) -(in')(D\,>-rM^x-m^ti^^mmT^>mmi^^o. 1-2 omm% 

mat. ^mm<D^mmT ^ >mm^-^^^<t^m (13) 05NMRx-^i? h 

mbit^ :^m^E(Dy^mm7^>mmi^r^&^it^!^ (5 2). ^t^nmrp^-^^? h 

met*, *^Bfl<^)7?#]^T^>^ig#:r-*^<t^i|^ (59) e?NMRX-<^h 

^mmco^mmr ^ >mmmt^ ±$e-^^ ( i ) -(no cr ) -on 

-^iC (I) ~(lll) ^xf (D ~(II^){^i3^,^•r. R{±, tK^JI?. mmi> 
L < {±^^^(7)^^^ 1-50 ($f ^ L < {i. i^^^ 1 ~ 2 0 ) 
S^^)L<l»a^©;^^ii:5-5 0 ($f^L<t±. ^^^5-2 0 ) CDT U - 



7 



wo 2004/083162 



PCT/JP2004/002945 



r^)\y^)m. L < itM^^<Dmmm 3 ~ 5 o l < mmm 5 - 

tL<iu mmm. 5 ~ 1 8 ) y mmtL< itmmm(Dmmm 
5 — 5 0 (^5f* L<ii, ;^^i(5~i 8) (DT >)-)VT^ ym. mMhL<i,tm 
m.m(Dmmm 1-20 (mt l < li. j^^^ 1 ~ e ) (3dt;u+;ut ^ /s. v'T 

mBR(Drjiy^;mtLrit. m^it. y^;us. ratVbS, >r 

. -^=¥->)m. -^y'=^)m. :t^=f-)m. 7.^7^) )\.m. 2~-7:c^;WV7-n 

^ Z-y 31.^)1^^ 1 -7:r:-=.;u^ V7°a fciVbS^ 2 - 7 — yt-f V 7° o 

2-a--:J-7^;l'3i^;i.S. 1 - a -:>-7^;U-i' V^n f;uS, 2 -a 
t-75^;u^ V7-oe;H|, /3 -^7^;M 1 -iS— ^7^;Ui^;uS 

^;U^V7-nt';bg, l-troy;M^;US^ 2- (l-foy;i.) 
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m-3—h*^>-y;l'm. 0-3- K'^>v?;L'S. p - 1 KD + i^/NC>>?;i^^ 
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-iSSit (I) -oil) RXf (D --aI^){3i^l^-r. k 1 ~ 9 CD^i^T'S, 0 
. l~3T*,^^$f^L<. k*^2Ja^±(^^^. ^iiC(Z)R^iSl^{C|5i-T'^JM^J:• 
-iis^ (I) ~(iii) Rzf (D ~(nr){cfcv>T. A' jkxfA' -eti-e 

tl^iAtt^. 7K^^^, L < l±Ma^©j^^i( 1-50 L < ti. 

i( 1 ~ 2 0 ) (^T;U4^;I.S. g^*) L < ltmm^<ommm 5-50 (^f ^ L < 

. mm^ 5-20) <^T l < i ~ 5 o 

0 mt. L < mmm 5-12) (Diy^arji^^fum^ m.^h t < itmrn^cD 

^S^©i^^i[5~5 0 (^ff^L<{i. mm^B-^l 8) ©TU-;b:t4i/S. 

g^.^> L < i>tmm.m<Dmmm. 5-50 u < it^ mmwi 5 ~ 1 s ) c^t u - 
5 jm. m.mh{.< \,±mm.^(Dmmm. 1-20 mt. l < j^^it 1 ~ e 

(I) -(HI) :&t>' (I') ~(^r)(ci5^,^T. m;&t/n{i-enwo~ 
^tL<yF^mm<Dm^mj$i\^xhi:\>>o 

tzfzL^ — IKxt (I) -(HI) {cfcl^Tfi, A' :at>'A^ (O^-^^ 'pt^<tt 

1 0 
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i^^±(D^m7}iyzi^>:^)umRzfmmhL<imum(Dmmm2&.±(D7j]^^ji^7 

2^X±<DmLX^^^. 

(I) :&t; (!') {iiM>T. p 1 ~ 9 0 . 

2~7-^^-S^$?^Ll^„ —m: (ID :&t;(ir) ^^:i5^,^■r. ( ) 2 p«3 
2is:^H^C9-^x): (I) T*^$n-i.^#i^T^>MW#:(D9^> (II 

^##(^■9*,, ^i--^^(ir) :s:t>*(iir)-e^$n^^i05:6wt Li\ 
^^BHw-^5t (I) ~(iii) ;^t>'(r) ~(iir)T-^$n^^#]{^T5 >M 
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wo 2004/083162 PCT/JP2004/002945 

^mMo)~WL^ (I) -(III) ~(^^)cDl^-rn>6^-e^$n-s^w 

C*. mmm^^^\^^ ^ti{::;!jD;iTll»^^?±AL/clE?L. >L\-mm.ts^h^X 
WLT^>m\ -iSS^ (I) ~(III) :5^t/(r) --(IIDcD^^i^T^v^^^: 

0. 1-2 OK«%-g-Wt-'g>i:^*L<. 1-1 0a«%^W-r'l>i:$ t>(3^^ 

tomiz-^^ (I) -(III) (V) -iu\')(D\.^-rM-^xm^n^^mm 

2 0 
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mm) m<o0mmmr-mmLfzi>(Di)mfi^ti^o 

•t^m^iEsi^xm. lE^^xmt-^i^iE^^mi'WL^^^m^XiE^^mmrt^ 
^«-?^^Ais> '^i-'^xmt^hm^^^\ifWLn^nm'^xm^^mm.-t^m^m 

-Wi^ (I) ~(iii) :^t>' (D -m')<D^mmr^ymm^tmz^%m 
iz^mx^^^m5nyu^tY-^ynmtLxi.t. m^^t. T>hv-fe>. -y 

y^vy^ ^i-fVhUV, b'UV, xhv-feV. nu:^y, ^^y-fev, 

y;K tr7i?>. '^^u-^y^v:^y^ ^yyv^Mm. T5/4^y';>^)S 
■fe>> v'T^ y:i?;u/N'y-;K tr^v. ^;fti°7>s jKU^^v, p^n^xT^v 

2 1 
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iEm±x^mtLxit. iE^^mm-t;i>mt}^n-^. mmTb^^^cDjEK^^M 

v';utK^v'>. ^i<';T ';-;i/T;b:«7 ;?.5^;i/^>^ y^S^i^jiv^ ^>>?i;'> 

T^>. h y ;i/i^7a:^;UT5 V. N, N' -i^7^^;u-N, N' - (3-p< 
-1. r -t*7i-;i'-4, 4' ->^T^>. N, N, N' . 
N* - (4 -p<^;U7a.-;u) -i. r -7a.^;l'-4, 4' -$^T^>. N 
, N, N' . N* - (4 -^^;b-7i— ;b) -1. r - e-7 4 , 4' 

-v^T^>. N, N' -i;'7:ii^;b-N. N' -v^7^;u-l. l' -t*7i 
^;i/-4. 4' -i?T^v. N, N' - (p«^;l/7:..^;i.) -N. N' - (4- 
n-7'^;U7^^;b) -7^-f>h UV-9. 1 O-v'T^ N, N-t'X ( 
4 - 4 - h y ;UT5 y 7i^;b) - 4 -7ai— ;b-i/^a^i|r-9->|^^ 

2 2 
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7^nVT^> (Pc) mmWtLXI,i^ m^l>t. Hz Pc. CuPc. Co 
Pc. NiPc. ZnPc. PdPc. FePc. MnPc. ClAlPc. C 
IGaPc.ClInPc.ClSnPc. Cl^SiPc. (HO)AlPc 
> (HO)GaPc>VOPc.TiOPc.MoOPc.GaPc-0-Ga 

M'^^^xumtLxit. m^iimm-t^mtj^n-^. mm7b-^(Dnj-^<±x^m 
. mytm^itmmmi^Mi'xmtifzm^'iiA^^m^mL^ m^mx±!^Lfzm 

'^m'BisJ^'m.m^mmmmwxih^, 

X (8-t Kn4^s/4^y ^;•:^~^) ex ( 8 - t Kn4-i/ + y y b ) 

t*;:^ (8-h Ka + '>^y y -7>#V, h y X ( 8 - t Ka + >'4^ 

yy-^-- h) T-'U^^'j/A^ hyx ( 2 8 -t Kn+i/^i^y y h 
) T;b^^'>A, hyx (8-t Kp+i-'^y y^^-h) is^)^L.^ ex (i o 

2 3 
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- 1 Kn + ix^vv' [h] ^yV-^—h) V '^A, ex ( 1 0 - 1 Kn^i/ 

[h] +y y-:h-h) t*x (2-^^;u-8- + y';-f-h) i:7a 
•^A^ tfx (2-^^;b-8-+y ( i --^"7 h^- h) t;u5^'^ 

A, t*x (2-^^;U-8-^y y•:^-h) (Z—f-y ^^7—1^) ifV^I^mT^ 

2, 5 -ex ( 1 - 1 , 3. 4-;^+-^^y-;K i^^^;i^POPO 
p. 2, 5-ex ( 1 --7:^-;^) - 1 , 3. 4-^Ty-;K 2. 5-b*x( 
1 -'7i-;lx) - 1 . 3. 4-;e-+-9-v'Ty-;K 2- (4' -t e r t--r^ 

-5- (4" -If^i^^U) 1, 3. 4 -:^4^-9->'Ty-;K 2. 
5-tfX ( 1 — - 1 , 3, 4 -;t+i^i>'Ty-;K 1. 4 - If X [ 2 
- ( 5 -7i^;b^+-9-v'Tyy ;b) ] '^v-fefv, i. 4 -fx [2 - (5 -"7 
ac::^;l':t^-9-i>^Ty;;U) - 4 - t e r t -y5^;P-<>-lf >] , 2- (4* -t 
e r t -7>;b7i— ;b) - 5 - (4" -tf7aL^;i.) - 1 , 3, 4-^Ti^T 

2. 5-ex (l-•:^■7^;^) -1, 3, 4-^T>'Ty-;K i, 4 

-t*X [2 - ( 5 -7i^;U^TvT V •;;!/) ] '^V-fefV, 2 - (4 ' - t e r 
t-7'^;l/7a.::^;l.) -5- (4" -e-7a:^;b) -l. 3. 4-h'JTy-;u 
. 2, 5-tfX (1— :h7^;U) -1.3, 4-hyTy-;K 1. 4-tfX [ 

*^0^oW*iEL^^{3jb%^rii. ^:)tJii^i{3. (I) ~(iii) -BlxI ( 

^mmiz^<omibtitz^mELm^(D. urn. mm. mmnmiz^i-^^^mo) 

2 4 
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H7A^ w#v^ T;b^^'>A^ 7 -fk u ^ A^;&^/•f-n^<^■a• 

mym.m^i.zis\,>Xift^mmizir;^^it7bm^L\,\ ^t^. mmhmmxiib^ 

>^'m(Dij^<i:xpn^(Dm^mmu-t^^')iz^^-t^, ^^^(Dnmi^t^ 
mm^ 1 o%iii±i,z-t^ z t7bm^L\>\ mm^t. mm^. m&o^m^^i^> m 
m'\^^^-t^h(ox^tntm^^H^t(DXHttj:i>ib^\ y^mmRifMm^m 
my ^ )v^ti^^^o mm'\kmmy^)\^i^tLxi.t. .i<'jac^u>, jn^bv-i^ 

— /Ky ti'^;U7*^7-;i-. ^-Yov, T^y r;b'tr h yt'O-^ 

2 5 
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S-a U n □ h y 7 □ 0^5^ b .-tf ij b'^ U > 7 7 b\ 7t< U 

> 10nm~0. 2 um(D^m7b^^ '^iztti-tLl^o 

p< ^ ^ y b- 4f y f=-;i.Ti? y b~ -fe^ua-x^i^^^ttafJig^s^tJ^^n 

^ y - N - ;u/ n* V— 7}f y ^ v^o^^M'fi^tJii, 

nt. m<m±M. m^mmm. RiMgiM^sr^if ^n^o 
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^m.m 1 {it-^^ ( 8 ) (D^m 

T )V-:f^y%^-ri%^f^isi^ 3 0 0 5 U U 'y h;i/HP7^X=3cj3{Z, 1 , 6 - v 
7*a^r t: b V 3 . 6 g ( 1 0 mm o 1 ) . 4 — T V7'n \^)\yV7 :x.^)\^r 5 > 5 
. 2 g ( 2 5mmo 1 ) . . 0 3 g ( 1 . 5mo 1 %) . h U 

-t-7*^;b4NX7^'>0. 0 6g(3mol%). t --f Y ^i/i- V ^ 2 
. 4 g (25 mmo 1 ) ^ 1 0 0 5 U U h ;u^ilP;i/c^. 1 0 0 

U 'J -y h ^ ^S^ 7 -;H 0 0 ^ y y >y h )VIZX'^^ ^^^feil^T^ 5 . 5 g ^ 
Ufzo lL<Dhmt^ NMRX^:?h;U (0 1 ) ;&t>'F D-M S ("7 — ;U K-z*^ 
V-T-e/a >^XX-i^ h;u) -fb^tl (8) <i:|sI^L/z (4X^8 

9%) „ 

^j:iJ. NMRX^i:^ ^^i;6<CDC 1 3 . (^*) BjlMfFmM R- 1 

9 0 0 ( 9 OMHz) 7-y Ji^^^^?iSm^«lS^glJ:T?Sy^L/i„ 

^m.m 2 (fb-a-tj ( 9 ) (D^m.) 

r}\y::fymM~f{%imH^ 3 0 0 5 y y «y b;bHP7 7 7.3cj3{z, 1 , 6 -i^ 
•ra^rhruv3. 6 g (1 Ommo 1 ) > 4 - t jc-;ut 5 > 5 . 
6 g ( 2 5mmo 1 ) . fi^H/N'^y^A 0. 0 3 g ( 1 . 5mo 1 %) . h y - 
t-7'f^;U/tsX7^' >0. 06g (3mol%)^ t-T'h + vf- h y 2. 
4 g ( 2 5 mm 0 1 ) . ISM h^l'J^V 1 0 0 ^ y y -y h;U^iP^/i^. 1 0 0 1 
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v>y hJK ^^y-jui 0 0 ^ y .y hMzxm^L. mnm^ms. i g^m 

•^^^J 3 (it-^m (12) (D^fi^) 

r Jl^::nym.^T<%$^mi-^^ 3 0 0 ^ U U h;UHP7 vXza^iti:, 1 , 6 -i? 
ya^fU-va. 6 g (1 Ommo 1 ) ^ 4 Vy'uifjvy a^=.)i-p - h g 
;UT5 V4. 9 g (2 5mmo 1 ) . i^'^ A 0 . 0 3 g ( 1 . 5 mo 1 

%) . h y- t-7>;UJiN7.7^' >0. 0 6 g (3mo 1%) . t-y h#'>:?- 



hy'^A2. 4g (25mmol)> b ;l/ai> 1 0 0 ^ y y -y h JU^MXtz 

■ai> 5 0 5 y y 'y b;K y-ji 1 0 0 ^ y y 'y hMzxm^L^ mn^^^ 

5. 7g^f#/Co ^<^*>0(i, NMRX'^^h;b (03) RzfF D-MS(Dm\^ 
fb^Jl^ (1 2) tmmLfz (JR^9 3%) o J^KiSs NMR;^^^ h 

. -amm I tmm(D^mzxm^Ltz^ 
^mm 4 ({k-^j^ (13) (D^m) 

T;HS'>m5lETi^*PW## 3 0 0 5 y y 'y h;UHP"7 7X:3cj3{Jl, 1 , 6 -i^ 
rn^fUVS. 6 g ( 1 Ommo 1 ) . tfx ( 4 --f V7°n tVU7 :i.^;b) T 
^>6. 3g (25mmol). I^M^n'^v^'^A 0 . a 3 g ( 1 . 5mo 1 %) 
. h y - t-y^;l//-JxX7^' >0. 0 6 g ( 3mo 1 %) ^ t-'Th^iyi- h y 

A 2 . 4 g (25 mm o 1 ) , h > 1 0 0 5 y y >y h )\y^1JU^tz^^ 
1 0 or{iT--0jfe;(;nMM*^L/Co Rj^Tx^T^. mti^iLfz^Mi^mML. hJVJLy 

5 0 ^ y y y ^ ^^/~;h o o ^ y y 'y hMzx^^v, mnf^^^i . 

Ig^ntZo :i(Dh(Dlt^ NMR7.^C^ b)U (114) RXf F D - M S (DM^lz J: 
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